Bradykinin metabolism in rat and sheep nasal secretions.
The nasal secretions are the first barrier that nasally administered drugs encounter. Therefore, the characterization of peptide metabolism in the nasal secretions is essential to predict nasal peptide bioavailability. Metabolism of bradykinin was measured in rat and sheep nasal secretions to estimate the extent of degradation of nasally administered peptide compounds. A single-pass, in situ nasal perfusion technique was employed to collect secretions for the investigation of peptide metabolism in rat nasal secretions. The protein content, mucin concentration, and degree of bradykinin metabolism in perfusate aliquots collected over a 2-h period showed that the early perfusate fractions contained most of the active secretory materials. Evidence of continuous mucus secretion and plasma extravasation was found in the nasal perfusate throughout the entire collection period. Sheep nasal secretions were collected with a cotton pledget inserted into the nasal cavity. Bradykinin and its fragments were degraded by carboxypeptidases and endopeptidases present in both rat and sheep nasal secretions. Hydrolysis of Phe5-Ser6 was the major metabolism pathway of bradykinin in the rat nasal perfusate, whereas in sheep nasal secretions, hydrolysis of the Pro7-Phe8 and Phe8-Arg9 bonds also occurred. Evidence of angiotensin converting enzyme, carboxypeptide N, and aminopeptidase activity was identified in the rat nasal perfusate with specific substrates and inhibitors. The activity of these and other enzymes in the nasal secretions may significantly limit the bioavailability of nasally administered peptide drugs prior to their exposure to the nasal mucosal tissues.